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THE RELATION OF NATIVE GRASSES TO PUCCINIA
GRAMINIS IN THE REGION OF IOWA, WEST
ERN ILLINOIS, WISCONSIN, SOUTHERN
MINNESOTA AND EASTERN SOUTH
DAKOTA
L. H. PAMMEL

During the summer and fall of 1918 the writer made, under the
auspices of the Cereal Investigations of the U. S. Department of
Agriculture, a study of the distribution of some of our native grasses
and their relation to Puccinia graminis. The region embraced Iowa,
western Illinois and Wisconsin, southern and western Minnesota and
eastern South Dakota.

Dr. E. C. Stakman and F. J. Piemeisel1 have given us the most
complete list of the species of grasses on which Puccinia graminis
and the various biologic forms occur. The paper is a most ex
haustive one, recording the results of a large number of carefully
conducted experiments. The paper shows in an interesting way the
interrelations between the different host plants and the significance
of the biologic forms of rusts on different grasses and cereals.

The authors state that the following hosts have been found in
fected in nature: Agropyron caninum (L.) Beauv., A. eristatum, J.
Gaert, A. Smithii Rydb., A. spicatum (Pursh) Rydb., A. tenerum
Vasey, Elyntus brachystachys Scribn. and Ball, E. canadensis L., E.
macounii Vasey, E. robustus Scribn. and J. G. Sm., E. virginicus L.,
Hordeum caspitosum Scribn., H. jubatum L., H. pusilluni Nutt..
H. vulgare L., Hystrix patula Moench., Secale cereale L., Triticiim
compactum Host., T. dicoccum Schr., T. durum Desf., T. monococcum L., T. polonicum L., T. spelta L., T. tnrgidum L., T. vulgare Vill.
Hosts easily infected artificially: Agropyron elongatum Host.,
Bromus hordeaceus L., B. pumila, B. tectorum L., Hordeum spontaneum K. Koch., H. vulgare (Abyssinian), H. vulgare pallidum
Ser., H. vulgare pallidum subvar. pyramidatum.
The Puccinia graminis compacti occurs on the following hosts in
the field: Agropyron Smithii Rydb., Elymus canadensis, E. conden
Published by UNI ScholarWorks, 1919
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E. glaucus Buckley, E. Macounii Vasey, Hordeum jubaL., and Triticum com pact urn Host.

satus Presl,
tum

Hosts easily infected by artificial inoculation:
Agropyron
A.
elongatum Host., A. tenerum Vasey,
J. Gaert.,
mus tectorum L., Hordeum vulgare L., Triticum durum Desf.
tatum

varieties), Triticum monococcum

L., T. vulgare Vill.

cris-

Bro(some

(a few vari

eties.)

Weakly infected by artificial inoculation: Agrop\ron desertorum
Schult., A. intermedium Beauv., A. repens (L) Beauv., Secale cereale L., Triticum dicoccum Schr., T. durum Desf. (some varieties),
T. vulgare Vill. (most varieties tried).
The Puccinia graminis secalis, the authors state, can be summar
ized as follows: P. graminis secalis has been found on the following
hosts in the field: Agropyron caninum (L) Beauv., A. cristatum J.
Gaert., A. Smithii Rydb., A. repens (L) Beauv., A. tenerum Vasey,

Elymus canadensis L., E. robustus Scribn. and J. G. Sm., Hordeum
jubatum L., H. pusillum Nutt, H. vulgare L., Hystrix patula
Moench., Secale cereale L., Sporobolus cryptandrus (Torr.) Gray.

In addition to the above, the following have been easily infected
by artificial inoculation : Agropyron elongatum Host., Bromus tec
torum L., Elymus virginicus L., Hordeum spontancum K. Koch, H.
vulgare pallidum Ser., H. vidgare pallidum subvar. pyramidatum.
The following have been weakly infected artificially : Agrop\ron
imbricatum Roem. and Schult., A. intermedium Beauv., A. sibiricum
Beauv., Avena sativa L., Bromus purgans L., Triticum vulgare Vill.
Inoculated but not infected

:

Agropyron desertorum Schult., Agros-

L., A. stolonifera Vasey, Alopecurus geniculatus L., A. pratensis L., Anthoxanthum odoratum L.. Arrhenatherum elatius (L)
Beauv., Avena fatua L.. Dactylis glomerata L., Holeus lanatus L.,
Koeleria cristata (L) Pers., Lolium perenne L., Phalaris canariensis L., Triticum compactuin Host.
tis alba

Of

graminis avencc the authors make the follow
Hosts found
ing summary with reference to this biologic form.
L.,
L.,
infected
:
Avena
sativa
A.
Agrostis exarata
naturally
fatua
Trin., Anthoxanthum puelli Lecoq and Lamotte, Dactylis glomerata
the Puccinia

L. Koeleria

eristata

(L)

Pers.,

Panicularia

pauciflora

(Presl.)

Kuntze.

Easily infected by artificial inoculation : Arrhctiatherum elatius
(L) Beauv., Alopecurus geniculatus L.. A. pratensis L., Bromus tec
torum L., Calamagrostis canadensis (Michx.) Beauv., Holeus lana
https://scholarworks.uni.edu/pias/vol26/iss1/21
2
tus L., Phalaris canariensis L.

Pammel: The Relation of Native Grasses to Puccinia graminis in the Region

NATIVE GRASSES AND PUCCINIA GRAMINIS

165

According to Stakman and Piemeisel Puccinia graminis phlei-pratensis are naturally infected as follows:
Hosts on which P. gram
inis phlei-pratensis was found in nature: Dactylis glomerata L., Festttca elatior L., F. pratensis Huds.,
Koeleria eristata (L) Pers.,
Phleum

pratense

L.

Hosts heavily infected by artificial
culatus

inoculation

:

Alopecurus geni-

L., A. pratensis L., Holeus lanatus L.

Weakly infected by artificial inoculation : Avena sativa L., A.
elatius (L) Beauv., Bromus tectorum L.,
fatua L., Arrhenatherum
Elymus virginicus L., Hordeum jubatum L., H. vulgare L., Lolium
italicum

R.Br., L. perenne L., Secale cereale L.

writer and Miss King,2 in a paper on timothy rust report on
the unsuccessful
inoculation of timothy rust. The work was started
in the fall of 1910; about fifty plants
(several hundred leaves) of
The

were inoculated by sprinkling upon them water containing
uredo spores of timothy rust.
After a lapse of five days, uredo pus
tules made their appearance.
In addition a large number of experi
ments were made with other grasses, foxtail (Sctaria glauca), barn
timothy

(Echinochloa crusgalli), blue grass (Poa pratensis), bar
(Hordeum vulgare), brome grass (Bromus inermis), wheat
(Triticum vulgare) and red top (Agrostis alba). In none of these
cases was infection produced except in oats (Avena sativa).
ley

yard grass

inoculation experiments were carried on
timothy, English rye, other grasses and oats grown in the

During the fall of
with

1911

greenhouse.
as

follows: on October

3,

"Inoculations were

three pots of

1911,

timothy plants, on the first leaf pot with 200 young plants,
inoculated with timothy rust pot with 500 young plants, with timothy
rust pot with 200 young plants with red top rust.
The method of
procedure was as follows
1-2
of
quantity
spores, placed in about
2

a

:

;

;

;

young

of water, was distributed over the plants
protected by bell-jars for 48 hours.

inoculations were
no rust pustules were observed
repeated upon the three pots of timothy plants.
"On Oct.
young seedling plants of the following grasses were
inoculated with timothy rust wheat, oats, barley, English rye-grass,
Italian rye-grass, timothy, red top, meadow fescue.
18,

;

"On Oct.

were then

the plants

;

9,

"On Oct.

9,

;

cc.

on English
2

:

131, 199-208,

/.

Timothy Rust: Bull. la. Agrl. Exp. Sta.

;

2

rust pustules were observed as follows
sori, from timothy rust inoculation
on timothy
Published
by UNI ScholarWorks, 1919
rust.
timothy

rye

sori from

1-4, 1912.
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sori from timothy rust, tim

othy showed 3 sori from timothy rust.
"On Oct. 23, timothy showed 1 sorus from stem rust of oats,
oculated Oct. 18.

"It

in

is evident from these results that conditions were not present

in the greenhouse

to induce rust upon any of the plants except tim

othy, English rye and oats ; it is difficult to account for the sudden
of timothy rust in the field, unless it was conveyed from
some other host plants, because the disease was not observed here in
1909 or previous to the middle of June, 1910. Red top was abund

appearance

ant everywhere in proximity
rusted.

It

to the timothy and it was abundantly
is probable, therefore, when the conditions are favorable,

that timothy rust will appear in epidemic form after having been in
some way transferred from related host plants.
"Puccinia phlei-pratensis is evidently not the only rust on timothy.
The question of the aecidium was discussed by us as follows :
"Ericksson and Henning do not connect this fungus with an aecid
ium or cluster cup stage. These writers made a large number of
inoculation experiments upon barberry but without positive results
except a feeble infection in one case. Arthur, who reported on cul
tures in Uredinaee in 1900 and 1901, says that Puccinia poculiformis
from reed grass produces aecidia upon common barberry. Ericksson
surmises that the aecidium stage of this rust has dropped out as part
of the life cycle of the fungus." No aecidium was observed on bar
berry at Ames on the College campus in 1910 or 1911.
This refers to barberry on the campus. Barberry has since been found
wild in several places, so that there probably was infection elsewhere In
the vicinity.

THE RELATION TO OTHER HOST PLANTS
"The timothy rust has been reported by Dr. Ericksson and by Dr.
Lindau upon fescue and timothy grasses. There is the possibility
According to
that this is only a form of the common grass rust.
Johnson timothy rust transfers readily to Avena sativa, Secale cereale, Festuca elatior, Dactylis glomerata, Arrhenatherum elatius and
Poa compressa; negative results were obtained on wheat and barley.
Our own inoculation experiments indicated that it is transmitted to
It certainly did not
a few other host plants of the grass family.
spread rapidly in the greenhouse.

And while orchard grass was ob

with Puccinia graminis in the field a little distance
from the timothy, red top was abundantly infected with P. graminis
https://scholarworks.uni.edu/pias/vol26/iss1/21
4
at the time when timothy rust was spreading rapidly among adjacent
served diseased

plants of timothy.
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"P. phlei-pratensis is not the only rust found upon timothy ; during
of 1910 a rust was found (by Miss/ King) upon the
leaves of timothy which was growing adjacent to wild rye (Elymus
robustus) which was abundantly affected by Puccinia impatientis,
and which this rust closely resembled.
the summer

"Several interesting papers have been published on timothy rust.
Ericksson and Henning3 regarded this rust as a distinct species. A
similar view is expressed by E. C. Johnson4. The writer and Miss
King in the quotation above regard it as a form of P. graminis and
this was

likewise done by Torrey".

Stakman and Louise Jensen6 state that the rust of timothy was
transferred directly from timothy to Avena sativa, Hordeum vulgar e,
Secale cereals, Avena fatua, Arrenatherum elatius, Dactylis glomerata, Elymus virginicus, Lolium italicum, Lolium perenne and Bromus

tectorum.

The statement of E. C. Johnson is that, using Avena

sativa as a bridging host, the timothy rust could be transferred

to

Stakman and Jensen found that wheat could not
infected without a bridging host.

be

common barley.

E. C. Stakman and F. J. Piemeisel7, in a paper on infection of tim
othy by Puccinia graminis, state that the ability of timothy rust to
infect the barberry is still a matter of doubt. They say : "From its
similarity to P. graminis avena, however, it seems reasonable
to suppose that it may possibly have developed from some form of
P. graminis. Since P. phlei-pratensis resembles P. graminis avenae
parasitically more closely than any other biologic form of P.
graminis it would seem that infection of timothy with P. graminis
avenae might be possible."
"Until further, more extensive attempts
close

to infect barberries with teliospores of P. phlei-pratensis
until the possibilities of developing experimentally a strain of P.
graminis on timothy have been exhausted, work is more desirable
than words, but the fact that P. phlei-pratensis can infect three of
the cereals and a number of grasses and that timothy can be infected
by P. graminis avena may possibly indicate that timothy rust, as
are made

and

Kern has previously suggested, may not be so far removed
graminis as has sometimes been supposed."

from P.

In a later paper Stakman and F. J. Piemeisel8 find that there is
very little if any difference between strains. "The rust failed to inHauptresultate elner neuen untersuchung uber die Qetreide roste : Zeltsch
Pflanzenk 4: 66-73. 140-142, 197-202, 257-262.
Timothy rust In the United Statea. Bull Bur. PI. Ind. U. S. Dept Agr. 224.
Torreya 9 : 1-5.
•Jour. Agrl. Research 5:211-216.
Published
UNI ScholarWorks,
1919
Agrl.byResearch
«: 813-816.
'Jour.
•Jour. Agrl. Research JO: 458.
•Die

I.
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feet barley in only a few cases."

rust overwintered
winter.

at St.

Paul,
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The statement signifies that this
Minnesota, in 1916-1917, a severe

May not some of the inability to infect other grasses and the bar
berry

condition of the Darluca filum which is a serious
of this host?

be due to the

parasite

GRASSES ON WHICH PUCCINIA GRAMINIS OCCURS

It

of interest to briefly discuss the grasses on which the
various forms of Puccinia graminis have been found by investigators.
may be

The reference to rust in all cases is merely to the species and not to
the biologic form.
The grasses are distributed in the following
tribes; PHALARIDE^i:
Phalaris canariensis, Anthoxanthum

Puelii; AGROSTIDE^E:

Agrostis alba, Sporobolus eryptandrus,
Calmagrostis canadensis, Phleinn pratense, Alopecurus pratensis,
A. geniculatus; AVENGE: Avena sativa, A. faiua, Holeus lanatus;
FESTUCE^ : Dactylis glomerata, Bromus sccaliniis, B. hordeaceus, B. pumila, Kceleria eristata; HORDED: Agropyron Smithii,
A. repens, A. tenerum, A. pseudorepens, A. Richardsonii, A. desertorum, A. cristatum, A. elongatum, Hordeum jubatum, H. c&spitosum, H. pusillum, H. vulgare, H. pammeli, Triticum vulg&re, Secale cereale, Elymus Macounii, E. brachystachys, E. virginicus, E.
glaucus.
species — Agropyron desertorum,

The following

A. elongatum

— on which P. graminis

A. eristatum and

has been reported by Stakman

and Piemeisel do not occur in the region and hence

will not be dis

cussed.
Phalarideae

Phalaris canariensis L. Canary grass is a naturalized plant in
Wisconsin, Iowa, Illinois and Minnesota. It is, however, not abund
ant anywhere.
observed

on it.

I

observed

the plant in a few places, but no rust was

The ribbon grass (Phalaris arundinacea

L.), which

is grown as an ornamental plant in some places was observed

Manchester, within

a

few feet of

a

also at
barberry bush, but no rust was

It

in the
swamps and lake region of northern Iowa and along the Missouri
river. In no case did I observe Puccinia graminis on it. Anthoxanthum Puelii L., sweet vernal grass, is not uncommon in lawn grass
mixtures, but I have not observed P. graminis on it.
https://scholarworks.uni.edu/pias/vol26/iss1/21
6
observed

on the grass anywhere in the region.

is common
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Agrostideae

L. This grass is generally naturalized from Kan
Missouri, north through Nebraska, Iowa, South Dakota,
Minnesota, Wisconsin and Illinois. The P. graminis is common on
it in the entire region, especially after July.
Phleum pratense

sas City,

Alopecurus pratensis L. The meadow foxtail is frequently culti
vated and has been for years in Iowa and Wisconsin but there is no
evidence of its becoming naturalized, so far as I know, in any locality
of the region. Puccinia graminis has been found on it in Iowa by
the

writer.

genicnlatus L. is common throughout the region from
Missouri to Illinois and Wisconsin and Minnesota and South Da
kota. I have never seen any of the rust on it.
Alopecurus

Sand rush grass, on which F.
Gray.
graminis has been reported, is a common grass in Iowa on sandy or
gravelly soil in eastern Iowa, Muscatine, Louisa, Clinton and Allamakee counties to central Iowa, Story, Marshall, Emmet counties
and western Iowa from Fremont, Woodbury, Dickinson and Lyon
counties. It is common in La Crosse and Crawford counties, Wiscon
sin; Houston county, Minnesota, to western Minnesota; Big Stone
Lake, Watertown, Brookings, Mitchell and Sioux Falls, South Da
Sporobalus

kota.

eryptandrus

In all this region I did

not find a single instance

of P. graminis.

The Puccinia Sporoboli sometimes occurs in Iowa on this species
and on 5". neglectus. S. asper. S. cuspidatus and S. vaginiflorus.
Calamagrostis canadensis Beauv. The Blue-joint grass or red top
widely distributed in Iowa, from Keokuk to Lansing along the
Mississippi, west to Fremont county on the south and in the north
to Lyon county, Iowa, most abundant in low marshes or sloughs.
It is common also in northcentral Illinois from LaSalle to the lakes
is

throughout Wisconsin and Minnesota ; South Dakota at Watertown, Brookings, Mitchell and Sioux Falls.
I made a careful search
for P. graminis on this host, but was unable to find any of the rust.

and

Agrostis alba L. Red top is generally naturalized and common
from Illinois to Kansas City, Missouri, north through Iowa, eastern
Nebraska, where it is less common, northwestern Iowa, eastern
South Dakota, except in low meadows and along streams, near
lakes in northeastern South Dakota and common through Minnesota
and Wisconsin.
The Puccinia graminis is common on this species
everywhere in Iowa, the uredo stage appearing during the middle
latter part of May. For instance, where the grass occurred near
Published by UNI ScholarWorks, 1919
barberry bushes as in Forest City, Rock Rapids and Northwood

and
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This rust was observed at
Hamilton, Walnut and LaSalle, Illinois; Keokuk, Burlington, Mc
Gregor, Postville, Lansing, Dubuque, Waukon, Humboldt, Pocahontas, Spirit Lake, Sibley, Rock Rapids, Forest City, Thompson
and Sioux City, Iowa ; La Crosse, Prairie du Chien, Wisconsin ;
Marshall, Graceville and Ortonville, Minnesota; Sioux Falls and
Watertown, South Dakota.
there was an abundance

of the rust.

Aveneae

Avena sativa L., commonly cultivated throughout the region.
Puccinia graminis is found everywhere in the region on this host.

It

was observed in the following localities : Forest City, Thompson,
Garner, Concord, Algona, Rock Rapids, Little Rock, Sibley, Spirit
Lake, Iowa; Graceville, Ortonville, Marshall, Minnesota; Watertown, Mitchell and Sioux Falls, South Dakota.
The abundance of

rust in Iowa was closely associated with the common barberry.
Avena fatua L.,

commonly introduced and naturalized weed of
South Dakota and western Minnesota, occasionally eastward as at
Albert Lea, Minnesota, Northwood, Iowa, La Crosse, Wisconsin,
a

and Sioux City, Iowa. The P . graminis is common on the host in
Minnesota and Dakota and at Sioux City, Iowa.
,

Holeus lanatus L. Velvet grass has been cultivated as an experi
mental grass for many years in Iowa and I have seen it occassionally
cultivated in Wisconsin,

but it shows no tendency to spread in the
region. The case is far different in the northwest, Washington and
Oregon, where it is one of the common grasses. In Iowa, at least,
I did not collect P. graminis on it. I have seen the rust on it in the
past, however.

Tall meadow oats grass, like the
preceding grass, has been grown in an experimental way for many
Arrenatherum

years in Iowa.

It shows little

more so than Holeus.
it is a common grass.
on

(L)

elatius

Beav.

tendency to persist although somewhat

On the Pacific coast, especially in California,

I

do not recall ever having seen

P. graminis

it in Iowa.
Festuceae

Dactylis glomerata L. This naturalized European grass is much
more common in the southern portion of the area, than northward.
It is abundant at Hamilton, Walnut, East Dubuque and Galena,
Illinois; La Crosse, Wisconsin; Ottumwa, Burlington, Keokuk,
Clinton, Dubuque, Manchester, Ames, Council Bluffs and Hamburg,
Published by UNI ScholarWorks, 1919
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Fio. 42. — Rust and Barberry plants
grass, timothy and oats.
(C. M. King.)

in

Manchester.

Infection

on

orchard

Iowa; as well as at Kansas City, Missouri. It is less common at
Sioux City, Thorpe, Logan, Fonda, Pocahontas, Garner, Humboldt
and Forest City, Iowa. It is also less common in the region to the
The Puccinia graminis was
north of these points in Minnesota.
Manchester,
Iowa,
common in this grass at
not far from the bar
this
rust
on
I
also
found
the
same
bush.
grass at Thorpe in
berry
I looked for it at many other points, such as
northwestern Iowa.
Clinton, Dubuque, McGregor, Sioux City, Council Bluffs, Hamburg.
East Dubuque, Iowa; LaSalle, Illinois; Sioux Falls, South Dakota,

without finding it. I have found P. graminis and P. coronata on
this host at Ames. Though this orchard grass at East Dubuque was
https://scholarworks.uni.edu/pias/vol26/iss1/21
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growing in shade, and in moist places the weather and soil conditions
for rust had apparently been favorable, yet the plants were free from
rust.

The Koeleria is one of the most widely
distributed of the native grasses in Missouri, Illinois, Iowa, Wiscon
It is common on gravelly knolls or
sin, Minnesota and the Dakotas.
in rocky situations from southern Iowa, Keokuk to Hamburg, north
Kccleria

eristata

Pers.

Lyon county in the west and Allamakee county in the east. It is
common everywhere in western Wisconsin along Mississippi river,
north to Cass Lake in Minnesota, west to the Red river valley, Big
Stone lake and Watertown, LaBolt, Brookings, Mitchell and Sioux

to

Falls,

South Dakota.

been

observed by me.

the past
must be

In all of this region the P. graminis has never

I

examined many hundreds of plants during
It
a trace of the rust on this host.

summer without finding
a rare host in nature.
sccalinus L.

with the cultir
vated small grain crops, especially wheat.
At one time it was widely
distributed in northern Iowa, and especially in northwestern Iowa.
Since wheat culture was discontinued to a great extent, this grass
has disappeared.
For many years chess did not occur in central
Bromus

Cheat

is closely associated

Since winter wheat culture began in southern Iowa it has be
in places as at Burlington, Keokuk, Indianola, Ham
It is common along Missouri
burg, Council Bluffs and Whiting.
river from Kansas City to Sioux City, and in western Wisconsin and
P. graminis was found once this season near
eastern Minnesota.
Iowa.

come

common

Burlington,

Iowa.

Bromus hordeaceus
in

I

L.

Soft chess is quite generally naturalized

Missouri, Illinois and Minnesota, occurring in waste places.
seen this grass for many years, but I have never seen any of

Iowa,
have

P. graminis on it. It is probable that in Missouri, Kansas and the
I did not see any
west or in experimental plots the rust may occur.
of the rust this past season on that host in Iowa.
Bromus tectorum L. The awned brome grass was only a waif in
Now, however, it has become one of the
central Iowa in 1892.
the

common of the early spring grasses in central Iowa, at Ames.
Mount Pleasant and other parts of south
I also observed the weed at Sioux Falls, and Mitchell,
eastern Iowa.
most

It has been reported from

It

for many years been a troublesome weed in
The P. graminis has not
Colorado, Utah and on the Pacific coast.
With us the species is
been observed upon the grass in Iowa by me.
South

Dakota.

has

It

is possible that in the south and west regions,
and the Pacific coast the rust occurs, and
Kansas, Oklahoma,
Utah 1919
Published
by UNI ScholarWorks,
a

winter annual.
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perhaps most frequently in experimental plots. The Bromus pumilus on which the rust has been found does not occur in this region as
do B. ciliatus, B. Kalmii, B. purgans, B. marginatus and the intro
duced B. inermis, which is the most common of all the bromes in
western Minnesota and eastern South Dakota. But not in a
stance, though the grass was growing in proximity to the
and near infested grasses of Elymus robustus, Hordeum
Agropyron Smithii, A. repens and A. tenerum, did P.
occur. The other perennial species were also free from P.

single in
barberry
jubatum,
graminis
graminis.

Hordeae

Agropyron Smithii Rydb.

This grass is a native of the Missouri
drainage basin from southwestern Iowa, along Missouri river, ex
tending northwestward through Carroll, Ida, Humboldt, Kossuth,
Hancock and Cerro Gordo counties, especially in northwestern Iowa,
where it forms a part of. the native sod, westward through Neb
raska northward to the Dakotas and Minnesota.
It has become
naturalized along the right of way of railroads in almost every
county in Iowa, from Keokuk, Iowa, to La Crosse, Wisconsin ,
Tracy, Ortonville and Graceville, Minnesota; Walnut, Hamilton,
Zearing and La Salle, Illinois. Puccinia graminis was common at
Humboldt, Fonda, Pocahontas, Sibley, Spirit Lake, Rock Rapids,
Forest City, Luverne, Algona, Corwith, Northwood and Garner,
Iowa. It was also common at Graceville, Tracy, Marshall, Orton
ville, Albert Lea, Minnesota ; Mitchell, Watertown, Brookings, Millbank and Sioux Falls, South Dakota. In many of these places the
plants were in proximity to barberry hedges.
Agropyron psuedo-repens Scribner and J. G. Smith. This species
has been united with A. tenerum by A. S. Hitchcock.
It is not com
mon in the region. It occurs in northwestern (Lyon county) Iowa
and adjacent parts of South Dakota, as at Sioux Falls and Mitchell.

P. graminis occurs on this grass but not as abundantly as on the
A. tenerum or A. repens or A. Smithii. It is not an important fac
tor in rust.

,

Slender wheat grass is widely dis
in
eastern South Dakota, as near Mitchell,
tributed and common
Watertown, Brookings, Sioux Falls ; in southern Minnesota, at
Graceville, Ortonville, Granite Falls; Worthington and Albert Lea;
in Iowa at Rock Rapids, Little Rock, Thompson, Sibley, Spirit

Agropyron tenerum Vasey.

Lake, Lake Park, Forest City, Lake Mills, Garner, Britt, Humboldt,
It is a native in Iowa, es
Havelock, Marathon and Armstrong.
pecially west of Mason City.
https://scholarworks.uni.edu/pias/vol26/iss1/21
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Agropyron Richardsonii

Schrad. is not uncommon in native
Iowa,
southern Minnesota and eastern
prairie sod of northern
South Dakota. In Iowa it was observed in Winnebago, Dickinson,
Kossuth, Lyon and Osceola counties, and in Minnesota at Graceville,
Ortonville, Luverne, Worthington and Tracy; in South Dakota at
Watertown,

Sioux Falls, Mitchell and Brookings.
There is no ten
this
for
to
The
common
and not
is
not
grass
dency
spread.
grass
much of a factor in rust. At Mitchell, South Dakota. and Sanborn,
Minnesota, it was infected with P. graminis; also at Sibley, Iowa, and

a

few other points.

Agrop\ron repens Beauv. Quack grass is generally established in
northern Iowa, Illinois, western and southern Wisconsin, Minnesota,
The grass occurs in
in the area north of the main line of the

eastern South Dakota and western Minnesota.
the greatest

abundance

Hcmt

Ht.

Calv

Ce met et

iide

Davis

Fio.
King.)

44.

S

reet

— Barberry and rust, Saint Mary's Orphans' Home, Dubuque.

(C. M.

Chicago & North Western Railway and is most abundant in the
center of the Wisconsin drift area, a region embracing the following
counties : Emmet, Kossuth, Winnebago, Hancock, Cerro Gordo,
Franklin, Wright, Humboldt, Hamilton, Story and Marshall counties,
with the center of distribution in Kossuth, Winnebago and Hancock 14
https://scholarworks.uni.edu/pias/vol26/iss1/21
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counties. It is also extremely common in the counties immediately
north of these in Minnesota, extending east to Mississippi river.
Locally the grass is well etablished in Dubuque county, Iowa, and in
the vicinity of Galena, Illinois. It occurs in northern Missouri and
southern Iowa, but only in isolated areas.
Puccinia graminis was
common everywhere in the region.
following localities where I noted

Mention may be made of the
its occurrence : Garner, Britt,
Corwith, Forest City, Thompson, Lake Mills, Humboldt, Northwood,
Clinton, Dubuque, Keokuk, Burlington, Ottumwa, Des Moines,
Ames, Sibley, Spirit Lake, Sioux City, Hamburg, Council Bluffs,

Rock Rapids, Little Rock, McGregor,
Postville,
Clermont
and
Farley in Iowa; Hamilton,
East
Zearing, Walnut, LaSalle,
Galena,
and Scales Mound in Illinois ; La Crosse, Prairie
Dubuque,
du Chien, Onalaska, Wisconsin; Albert Lea, Marshall, Luverne,
Granite Falls, Sanborn, Graceville, Ortonville, Minnesota; La Bolt,
Watertown, Humboldt, Mitchell, Brookings, Sioux Falls, South
Dakota.

Hordemn jubatum L. Squirrel tail grass is widely distributed
throughout northern Illinois, Iowa to northern Minnesota, Nebraska
and South Dakota, less commonly in southern Iowa and northern
Missouri. It is found throughout the region of Iowa and except
southward it is one of the most common of our weeds and weedy
Pastures everywhere in June are purple with the bristly
tops of this grass and everywhere from July to frost one may find
the P. graminis on it.
Puccinia graminis was abundant at Forest
City, Garner, Corwith, Algona, Rock Rapids, Humboldt and Little
Rock in Iowa and at Graceville, Marshall, Ortonville, Luverne,

grasses.

Minnesota ; Watertown, Mitchell, Brookings, Humboldt and Sioux
Falls, South Dakota. It was also abundant at La Crosse, Wisconsin.
Its course of development and spread during the early autmun
months and late summer is rapid.
It is of interest to add that all
uredo spore development practically ceases with the hard killing
frost, which in 1918 was the latter part of November. I may also
add that P. graminis did not spread much after the early frosts of
October. I watched the grass during much of the winter, which
was a mild one.
I made observations on squirrel tail grass from

April

The severe frosts late in No
The
vember prevented any further growth of squirrel tail grass.

November

18, 1918, to

20, 1919.

with the teleutopustules and occasionally
uredo pustules disappeared after the first of December. Even
such plants removed to the greenhouse, for another purpose, when
Published by UNI ScholarWorks, 1919
they were cut close to the surface of the ground, did not show any

older stems were covered
some
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Plants observed at Ames and Des Moines beginning
16, 23, 30, in 1918, and January 4, 11, 18, 25, February

uredo sori.
December

VOL.

9,

and 29, April 5, 12 and 19 showed no
traces of uredo spores although the old stems in some cases were
covered with teleuto sori of the fall. It is certain that by the cold
1,

8, 15, 22,

March

1, 8, 15, 22

previous to November 8, when much of the vegetation of delicate
plants was killed, leaving volunteer plants of wild oats and wheat,
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FIG. 45. — Rust and Barberry, Scales Mound, Illinois. + =Barberry.

(C. M.

King.)

or but slightly injured. Though wild
rye, Elymus virginicus, had considerable leaf rust and Puccinia montanensis and P. rubigo-vera were common on the leaf of squirrel
tail, no further development of Puccinia graminis occurred on oats,
wheat, quack grass, timothy or squirrel tail.
Hordeum caspitosum (Scribner)
grass of western and north
ern Wyoming, northern Colorado and central Utah.
was found,
https://scholarworks.uni.edu/pias/vol26/iss1/21
waif, near Mitchell, South Dakota, and had some rust on it. 16
as
a

It

is
a

the squirrel tail was uninjured
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Hordeum pusillum Nutt. Little barley is a very common grass
from southern Iowa and central Illinois, southward to the gulf coast
and westward. In Missouri it occupies streets and waste places, ex
cluding many vernal plants. It is common in Marshall,
Johnson,
Scott, Louisa, Wapello, Pottawattamie and Clinton counties, and has
been reported from Lyon county in northwestern Iowa by Shimek.
It is not, however, except locally, a common grass much north of

Clinton county on the east, Marshall in central Iowa and Harrison
county in western Iowa.
,
I did not find Puccinia graminis on this host. Stakman and
Piemeisel reported it on this grass at University Farm, St. Paul,
Minnesota.

Hordeum nodosum L., is common in the Rocky mountain region,
extending eastward to western Iowa, Minnesota, Texas and Missis
sippi. P. graminis has not been found on it by me. There is no
reason why it should not occur because of its close relationship
with the squirrel tail.
Hordeum vulgare L.

Generally cultivated in the region, more
especially in northern and northeastern Iowa, southern Minnesota
and eastern South Dakota and Nebraska. Puccinia graminis
was
found at Lake Mills, Spirit Lake, Rock Rapids in Iowa ; La Crosse,

Wisconsin; Graceville, Ortonville and Granite Falls, Minnesota;
Watertown, Brookings and Mitchell, South . Dakota, but was not
serious at any of these points.
Hordeum Pammeli Scribner and Ball. This grass was first col
lected by the writer a great many years ago near Dakota City, Humboldt county, Iowa.
It is not common in Iowa, at least the writer
had not observed it in Iowa until this year, probably because it ma
tures early and then disappears. During the past summer frag
ments of the grass were found at Sibley, Iowa, and near Mitchell,
South Dakota. It is distributed from central Illinois, Stark county,
to Humboldt and Osceola counties in Iowa, Brookings and Mitchell,
This is an early maturing perennial
South Dakota and Wyoming.
It is probably overlooked by most uredinologists for this
grass.
The specimens found at Sibley,
The plant was growing on the right-ofIowa, were fragmentary.
way of the Chicago, Rock Island & Pacific Railway, next to some
reason

;

then, too, it is a rare grass.

plants of Hordeum jubatum, Agropyron Smithii and A. tenerum.
There were some good uredo pustules on the stem. It must there
fore be given as one of the host plants of the rust. I did not make
cultures, so the biological form
Published by UNI ScholarWorks, 1919

was not determined.
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Triticuin vulgar? Vill, is generally cultivated in the region. Its
cultivation in Iowa in 1918 was quite general and in Minnesota and
South Dakota it was grown extensively. Winter wheat is grown most
extensively in southern Iowa and along the Mississippi, as far north
as La Crosse, Wisconsin; Winona, Minnesota, and along the Mis
souri to Sioux City, as well as in eastern Nebraska, Illinois and
Missouri. Puccinia graminis is common on this host throughout the
In the winter wheat section only

host in the southern part

little rust occurred on the
the state as at Indianola, Burlington,

o.f

region.

a

of

Ottumwa and Keokuk, but the damage was not great. The govern
ment advised the planting of spring wheat in spring grain areas
Iowa. Acting on the advise of the government and the Extension

is

Department of the college, small areas were planted to spring wheat
in many sections of the state, where for many years spring wheat
less
Many farmers used Marquis, which
rjad not been grown.
The
rusted than most other spring varieties, because of its earliness.
Velvet Chaff, for instance at Britt, Duncombe, Forest City and
Lake

Mills in Iowa was much more rusted than

Marquis.

injury resulted.

also note
same con

wheat.

In

The early oats practically

most instances.

,

escaped rust

in

most cases only slight

places was

is

It

Sanborn and Graceville, Minnesota, Velvet Chaff in some
badly rusted, while there was little rust on Marquis.
worthy that oats (Avena sativa) when grown under the
ditions at all of the above points, had less stem rust than

At

in

is

not common in Iowa, except on
Sccale cercale L. This cereal
eastern Iowa from Muscatine northward, through
sandy soils
Clinton, Dubuque, Clayton and Allamakee counties in Iowa and
is

in

is

in

Wisconsin. It
com
north to La Crosse and Trempleau counties
mon also on sandy soil in southern Minnesota, and west to Graceville
In Iowa winter rye
not an
and Ortonville and to South Dakota.
important agricultural crop. The winter rye crop was not seriously
Iowa. A little was noted at Clinton
injured by Puccinia yraminis
and in Dickinson

counties.

This rust was not serious in western

Minnesota at Sanborn, Graceville and Ortonville.
tions prevailed at Watertown, LaBolt, Mitchell,
Brookings,

The same condi

Sioux Falls and

South Dakota.
is

common from northern
El\mus Macounii Vasey. This wild rye
Iowa to Minnesota and westward, especially in prairie regions. The
occurs from Hamilton county, Iowa, northeast through
https://scholarworks.uni.edu/pias/vol26/iss1/21
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western Hardin and Franklin, Cerro Gordo and Worth counties,
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north into Minnesota; northwest from central Hamilton county to
Buena Vista and Plymouth counties and westward into South
Dakota.
It is abundant in Hancock, Winnebago, Kossuth, Palo
Alto, Dickinson, O'Brien, Osceola, Lyon counties in Iowa; Minnehaha, Davison,

Brookings, Codington, Grant and Roberts counties
in South Dakota; Freeborn, Faribault, Jackson, Nobles,
Martin,
Lyon, Yellow Medicine, Chippeway, Bigstone and Traverse counties
in Minnesota. Puccinia graminis is common on Macoun's Wild Rye
everywhere. It is one of the most commonly infected of the grass
es in the region where it occurs.
All of the culms are frequently
covered with the pustules of this rust from below the head to the
surface of the ground, close to the roots. This grass, like quack

grass and slender wheat grass, is a perennial. If there is any prob
ability of the mycelium of this rust being perennial there is some

I

is,

chance that P. graminis is carried over the winter on this host. It
however,
believe, an important factor in carrying the rust to some

is

is

of the cereals.
Elymus canadensis
widely distributed throughout this region
Illinois,
Wisconsin,
Minnesota, Kansas City, Missouri, and
from
Kansas City, Kansas, to Hamburg, Council Bluffs, Missouri Valley,
Sioux City, Iowa; to Mitchell, Brookings and Watertown, South
Dakota; east to Graceville and Ortonville in western Minnesota to
Winona and Houston in eastern Minnesota.
the
Elymus robustus Scrib and Smith. This large wild rye

It

most abundant of the species in the central prairie region of Iowa.
occurs from western Illinois (Hamilton) and eastern Iowa to
Scales Mound, Illinois, and Dubuque, -Iowa, north to La Crosse,
Wisconsin, to southeastern Minnesota and westward to Ortonville,
Minnesota; Brookings and Mitchell, South Dakota; south to Sioux

Cultural experiments have shown that
canadensis and E. robustus.
The
writer found uredo pustules of what appear to be P. graminis on
the culms of Elymus canadensis at Sibley, Thompson and Spirit
Lake, Iowa. At Luverne, Minnesota, and La Crosse, Wisconsin,
was found on E. robustus. The uredo sori were not numerous but
City and Hamburg, Iowa.

on Elymus

the pustules may have increased

may be

am satisfied that

in number later in the season.

It

these observations were made early in August.

I

it

P.. graminis occurs

of interest to mention that at Sioux Falls and Mitchell, South

Dakota, and in northeastern Hancock county, Iowa, an abundance
of rust outwardly resembling P. graminis occurred on the Elymus
robustus. Elymus robustus was abundant but isolated at Ottumwa,
Keokuk,1919
Iowa, and Hamilton, Zearing and Walnut,
Burlington
Published
by UNIand
ScholarWorks,
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Illinois, but with no evidence of P. graminis.

The uredo and teleuto
pustules of the rust on the E. canadensis and E. robustus are some
what scattered.
Cultural experiments were not made, but I am told
by Mr. Kirby that some of this rust obtained by culture is un

It has, however, none of the external ap
doubtedly P. graminis.
pearances of the P. graminis as it occurs on E. Macounii and AgroThe pustules of the rust on E.
pyron repens and A. Smithii.
robustus are not often confluent although the teleuto sori occur
around the stem sometimes for nearly the entire length of the
and E. robustus with uredo
spore pustules appear to be P. graminis. These plants were invari
ably near Agropyron tenerum, A. Smithii and Hordeum jubatum.
A Puccinia resembling Puccinia graminis was found in abundance
on Panicum virgatum near Camanche.
It was growing in proximity
The
to Elymus robustus, but the wild rye was free from rust.
culm.

The plants of Elymus canadensis

on Panicum virgatum is usually referred to P. Pammelii
whose aecidium stage occurs on Euphorbia corollata. This spurge
Another rust, the Puccinia montanenwas common in the vicinity.
sis Ell., first described on El\mus condensatus Ell., occurs on the
leaf and was described as follows :9 "Sori mostly linear, lying be

Puccinia

of the leaf and often confluent for

tween the nerves

1

cm. or more

/*,

long, so very abundant as to blacken the leaf, hypophyllous, black,
at first covered by the epidermis, but soon bare, not prominent.
sessile or nearly
Teleutospores ovate or elliptical, 25-50 by 15-22
so, moderately constricted at the septum, apex rounded or flattened,
sometimes obliquely flattened, strongly thickened, but not papillate,
darker colored and mostly shorter and broader than in P. rubigo-

The habit also
The sori are mostly surrounded by paraphyses.
well known rust of Iowa on several species of
different." It
because of the marked pecul
H. H. Hume10 described
Elymus.
This rust has been found repeatedly
iarities of the teleutospores.

by

it

is

is
a

vera.

me during the past summer on Elymus

canadensis,

E. robustus

and

H. S. Jackson in the Uredinales of Indiana reports
this rust (Dicccoma montanensis) (Ell.) Kuntze on Elymus cana
The writer and Miss King11 in 1912 referred a leaf rust
densis.
found on Phleum pratense and Elymus robustus to Puccinia Impatientis (Schw) Arthur. This was based on the work done by Arthur
single species of grass was there recorded.
Only
in 190212.
»Journal Myc.

7
:

a

E. virginicus.

454.

https://scholarworks.uni.edu/pias/vol26/iss1/21

131

:

4,

"Rep. Ind. Acad. Sci. 1915
"Bull. la. Agrl., Exp. Sta.

201.

:

f.

274.
429,

:

Gazette 28

1899.

10Bot.

See also Saccardo

Sylloge Fungrorum

11:

204.
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Jackson" has since added some additional hosts, the Agrostis hyemalis.

Agrostis perennans, Elymus striatus. It is a significant fact that
in my field work this rust was invariably common in places in prox
imity to patches of Impatiens aurea or /. fulva, as at Pocahontas,
Spirit Lake, Thompson, Garner and Forest City. The timothy in
fested host of this rust was found in proximity to Elymus and also
to Impatiens aurea. The teleuto spores have a tendency to produce
one or more crowns, as figured by us and Mr. Hume. It has some
resemblance to

P. coronata. These field observations are referred

here because they show the complexity

Elymus virginicus L.

to

of the problem before us.

A

widely distributed grass throughout the
region embraced in this paper, usually found in low grounds from
Missouri and Illinois to Wisconsin and South Dakota and Nebraska.
Puccinia graminis has been recorded for this grass but it was not
observed by me although I looked for it carefully at Burlington,
Ottumwa, Clinton, McGregor, Postville, Lake Mills,
Thompson,
Forest City, Garner, Northwood, Dubuque, Rock Rapids, Little Rock,
Spirit Lake, Sibley, Sioux City, Hamburg and Council Bluffs in

Iowa;

Sioux Falls, Mitchell and Brookings, South Dakota; at
Luverne, Granite Falls, Albert Lea, Minnesota ; at La Crosse, Wis
consin, and at La Salle, Galena, Walnut, Hamilton and Zearing,
Illinois. I am inclined to think that this grass is not a factor in stem
rust of grains in this region.
at

Elymus brachystachys Scribner and Ball.
grass on which

P. graminis

The short spiked rye

has been reported occurs from Michigan

to Texas, west to Nebraska and South Dakota.

It

is not uncommon

in the region. In Iowa it has been found at Sioux City, Hawarden,
Dakota City, Elmore, Rock Rapids; also from Sioux Falls, South
Dakota. Puccinia graminis has not been found on the grass by the
writer.
It must be rare on this grass. Several other species of

Elymus occur in the region. The fact that P. graminis has been re
ported on five species of Elymus occurring in the region would lead
one to believe that the rust may occur on other species.

Of

the

other species the most common are E. striatus and E. Arkansanus,
which are more closely related to E. Macounii than E. virginicus, E.
canadensis and E. robustus, on which P. graminis had been reported.
The aspect and texture of leaf and stem of E. Macounii approach
Field
those of Hordeum which may make it easier of infection.
"Bot. Gazette 35: 18.
Published
UNI ScholarWorks,
1919
: 452.
Acad. Scl. 19115
Ivor.byInd.
Proe.

Ind.

1917

:

346,

reported

of Indiana
Puccinia Impatienttt (Schw) Arth.

See also Uredlnales
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E. Macounii is more commonly infected

with P. graminis than any other Elyntus, and that it ranks with
jubatum, Agrostis alba, Phleum
pratense,
Agropyron
tenerum, A. repens and A. Smithii in being an important host for

Hordeum

P. graminis.
Asprella Hystrix Willd. This grass is widely distributed in Iowa
from Hamburg in Fremont county to Rock Rapids in Lyon county
on the west and across the state from Keokuk in Lee county to New
Albin in Allamakee county; also abundant in western Illinois north
to Galena, and to La Crosse, Wisconsin, west to Big Stone Lake in
Minnesota and to eastern South Dakota.

It

is found in woods and

borders of woods. Stakman and Piemeisel report the rust on the
species from St. Paul and Ramsey county, Minnesota, both P. gra
minis tritici and P. graminis secalis.
The strain found was less
virulent than the typical P. graminis secalis. On some of the grasses
they repprt a normal development naturally and when inoculated. It
must be a rare host for it in nature.
The host is quite generally
free from fungus diseases, except the Phyllachora graminis, which

is

common.

THE RELATION OF WILD GRASSES TO THE BARBERRY

I shall not attempt in this connection to give an extensive ac
count of the relation of the various biologic forms of Puccinia
graminis to the aecidium on the barberry. I will cite a few illustra
tions which have come under my observation.

Mills

Case — The

Lake Mills region is a glaciated one in the
Wisconsin drift area, consisting of marshes and wooded areas inter
At Lake Mills I found a barberry
spersed originally with prairie.
of
100
near
the
elevator
on the premises of Mr. Opdahl.
hedge
plants
Lake

The hedge was removed about June 29, a month before my visit.
The Chicago & North Western Railway is adjacent to this lot and
the right-of-way of the railroad contains the usual wild grasses,
Hordeum jubatum, Agroypron Smithii, A. tenerum, A. repens,

Agrostis alba, Phleum pratense and Elymus canadensis.

A

small

field of oats and barley adjacent to the railroad and 900 feet away
from the barberry bushes was badly rusted. The wheat and oats
were hardly worth cutting. The wild grasses mentioned also were
badly rusted in the vicinity. The rust on these grasses also occurred

for 300 feet from the barberry bushes,

the

infection

gradually

patch of wheat
diminishing up to 1,500 feet.
is
It
certain
the barberry
severe.
that
was
not
mile
one-half
away
https://scholarworks.uni.edu/pias/vol26/iss1/21
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influenced rust on the wild grasses to a considerable extent.

The rust on a small
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Forest City Cases — At Forest City in the same county a
the purple leaved barberry on the Thorson place was not
There was plenty of evidence of old aecial spots on the
leaves and for two blocks in each direction an abundance

Fio.

47.

— Barberries

on

the

Secor

place, Forest

185

hedge of
removed.

barberry
of uredo

City.

red top (Agrostis alba) and also on timothy (Phleum pratense and Hordeum jubatum).
If the infection on the timothy was
not direct from the barberry leaves, it must have been carried from
the Hordeum jubatum.
The same thing was true for wild grasses
in the vicinity of the Emanuel Lutheran church.
I next visited
stage on

the south side of the city along the road crossing Lime Creek, about
Published
by UNI ScholarWorks, 1919
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one-half mile from the Lutheran church. The roadside was abun
dantly grown over with Agropyron repens and A. tenerum, there
was also some late oats in a few places.
These plants were all badly

infected with P. graminis. I did not know at the time that there was
Two months later there was located
any barberry in the vicinity.
the barberry bush which accounted for the heavy rust infection in
that vicinity.

The Chauper Place, Hancock county. — I found some bushes of
the common barberry, one and a half miles south of Forest City in
Hancock county.
Immediately south of the place was a barley
field. Old aecia occurred in abundance on the barberry leaves. The
barley was badly rusted as was the Marquis wheat, one-fourth of a
mile a way. The Agropyron tenerum, A. repens, Hordeum jubatum
on the road near the barberry

infection on these grasses

bushes

could

be

were all badly rusted. The
along the highway for

traced

800 feet.

At Northwood, Iowa,

the rust on Hordeum

jubatum and Agro

pyron repens was easily traceable to the hedges on the Mrs. Butler
place and another hedge near the Minneapolis & St. Louis Railroad.
At Spirit Lake and Lake Park there was an abundance of rust
on volunteer oats, Agropyron Smithii, A. tenerum, wheat, and ElyAccording to Mr. Sawhill all barberry plants were re
in April. I am, however, inclined to think that some bushes
were overlooked. The infection of grain probably came from the
wild grasses. At Lake Park, Green Russian oats and Spring wheat
I did not see any bar
where they were lodged were badly rusted.
berry. All of the barberry plants were said to have been removed
mus Macounii.

moved

early in the spring. I have my doubts about this.
Sibley, Osceola county — An active campaign to remove the bar
berry was carried on in the spring and I was informed that there
were none in the vicinity.
Wheat and oats were badly rusted, but
there was an abundance of P. graminis on Hordeum jubatum, Agro

pyron Smithii, A. repens, A. tenerum and some on H. Pammeli.
These rusted plants were all found in the same vicinity. It occurs
to me in this case that some aecia were produced infecting the
plants or some of the barberry plants which were overlooked.
Rock Rapids, Lyon county — I observed a great deal of rust on
Hordeum jubatum and Agrostis alba in the vicinity of the city library
A little search revealed the presence of barberry,
at Rock Rapids.

This accounted for
of rust for several blocks in the vicinity.
Old aecia

several clumps, in the yard
the abundance

of the public library.

https://scholarworks.uni.edu/pias/vol26/iss1/21
were common on the barberry.
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made a count of the infected leaves
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Pro.
M.
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King.)

— The

relation

of Barberries to Infected grasses at Rock Kaplds.
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This accounts for the heavy rust infection.
right-of-way of the Illinois Central Railway
Hordeum jubatum, Agropyron Smithii, A. tenerum, A. repens and
oats were all badly infected with Puccinia graminis.
Sioux Falls, South Dakota — The abundance of rust near the
and found 25 per cent.

For

900 feet along the

Woodlawn

cemetery

was undoubtedly connected

with the barberry

cut off early in the spring, the low growing shoots having produced
some aecia.

Garner, Hancock county — There was evidence on every hand that
this rust on Hordeum jubatum, Agrop.yron repens, wheat and barley

The same
traced directly to the barberry in the vicinity.
thing was true for two other points in this county.
Dallas Center — On the Charles Rhinehart place were several
bushes of barberry. Hordeum jubatum and Agrostis alba were badly

could

be

On the William
infected for thirty-two feet from the bushes.
Danner place a mile and a quarter from Dallas Center there was a
Red top on the roadside was
hedge of barberry fifty feet long.
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infected with

badly

P. graminis.

A
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field of wheat of the variety

of William Nissley 460 feet to the
of the barberry hedge was badly rusted.
Mr. Pickford, the

known as Gold Drop on the farm
west

county

agricultural agent, said it was the most severely rusted field
in the county. It may be noted here that farm buildings

of wheat

occurred between the barberry hedge and the field of wheat.

Postville, McGregor and Clermont Cases — These
are all of interest because of the presence of wild barberry in

The Waukon,
cases

all of these places,

Fio.

50.

— Barberry

streets near hedge,

except the

hedge

Waukon.

Waukon locality.

A barberry

hedge

and relation to Barberry of abundance of rust on
(C. M. King.)

fifty feet long in the city of Waukon was next to a vacant lot
covered with timothy and red top with some quack grass in the
street and on the lot adjacent to the street.
Puccinia graminis was
abundant
the ScholarWorks,
culms of quack
Publishedon
by UNI
1919 grass, in fact it was literally covered
some

with

rust.

It

was also

found that quack grass

in the streets

for
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Fio.

51.

— Relation

of Barberry to rust on grasses at Waukon.

of

a

were badly infested, the rust on timothy occurring on leaf and stem.
It seemed to me very clear case of the influence of the aecidium30
https://scholarworks.uni.edu/pias/vol26/iss1/21
There were plenty of old zecia
the barberry on the rust on grasses.
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At Postville
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writer found a single large clump
of wild barberry and several smaller ones on the farm of Mr. Orr,
a little distance out of the city of Postville.
There was an abundance
of P. grantinis on oats in the field nearby and on red top. Several
hedges of barberry occurred in the city of Postville and the pre
sence of these accounted for the large amount of P. graminis along
the Chicago, Rock Island & Pacific Railway, on wild grasses like
on the barberry.

the

red top, squirrel tail, quack grass and volunteer oats, and on wheat
near the elevator.
At Clermont wild barberries occurred for half a mile along the
highway and in these places there was invariably considerable rust
on squirrel tail, red top and timothy as well as on oats.

Early in July the writer examined the red top in the vicinity of
several hedges in the city of McGregor.
Red top, which was the
most common grass in the vicinity, was badly rusted in every case.

Later in the season I examined the wild grasses in the vicinity of
wild barberry. An abundance of rust was found on squirrel

the

In some cases the culms were covered
tail grass and quack grass.
with the black pustules.
,
The Fonda and Pocahontas Cases — In response to a request from
Mr. O. B. Dunbier of Pocahontas, Iowa, I visited the place of Mr.
J. Jordan of Fonda, who had a hedge 266 feet long, facing two
streets and adjacent to fields of small grain. The barberries had been
planted in two rows; in all there were about 500 separate clumps
with an average of 15 stalks to each clump, making all told about
7,500 stalks with about 1,125,000 leaves.
As near as I could de
carrying aecial spores or about 11,250,000
spores were produced by this hedge.
Perhaps 50 per cent would
reach a favorable nidus for germination.
There was
certainly
The oats in the
enough material here to produce a rust epidemic.
vicinity, according to testimony, were badly rusted. It is certain
termine,

that

5,000

leaves

Hordeum jubatum, Agropyron Smithii, as well as the Agro-

Pyron tenerum growing on the highway were abundantly rusted.

The writer also found in the city of Pocahon,tas a single large
clump of barberry and the orchard grass adjacent to it was infected
with Puccinia graminis.
An abundance of this rust was found on
quack grass also.
The same rust was found at Thorpe in the same
county, but whether it was associated

with a barberry

I

am unable

None of the barberry was observed.
Hamilton, Illinois, Case — Another interesting case came under my
observation in Hamilton, Illinois. In going through the woods and
Published by UNI ScholarWorks, 1919
fields looking for rust, which was not much in evidence, I found in

to say.
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an abundance of P. gram in is on red top and timothy.
Mr. Dadant informed me that there was a barberry hedge 150 feet
away, which of course accounted for the rust infection at this point.
As other instances where rust could be directly connected with the
barberry, mention might be made of Scott, Clinton and Dubuque
counties, but these have been considered by Melhus, Kirby and
Durrell in a paper on stem rust of cereals.
In conclusion, I have always believed that the barberry is an im
portant factor in the production of rust, but not the only one. I
one place

felt that

possibly, under some conditions the mycelium may be
perennial, or that the uredo spores may be viable in the spring or that
there is a possibility that rust may move northward as the season
I am of the opinion that our rust epidemics in the north
advances.
can be attributed mainly to the jecial stage on the barberry, and
its removal in the grain belt will very materially increase

that

the pro

duction of wheat, oats and barley. Wherever the barberry occurred
there was much rust on grain and wild grasses, like squirrel tail grass,
red top, quack grass, Macoun's wild rye, western wheat grass and
in some cases timothy.
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